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ABSTRACT

ARTICLE HISTORY

Land system science (LSS) has substantially advanced understanding of
land dynamics throughout the world. However, studies that explicitly
address the causative role of culture in land systems have been fairly
limited relative to those examining other structural dimensions (e.g. mar
kets, policies, climate). In this paper, we aim to start a discussion on how to
better include culture in LSS. Through four examples, we show how
aspects of culture influence land systems in myriad ways. Building on
existing causal land system models, we propose a conceptual framework
for the role of culture in land use and summarize promising methodolo
gical innovations for exploring it further. We conclude with some
thoughts on how the study of culture and its integration through reflex
ive, locally grounded approaches, while challenging, provides new oppor
tunities for the development of LSS.
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1. Introduction
Land systems are at the heart of many global sustainability challenges, from carbon emissions to
biodiversity loss and wealth inequality (Foley et al., 2005). These challenges have been a core concern
of land system science (hereafter LSS), an interdisciplinary field of research that examines ‘(1) why, how,
where human activity, locally to globally, affects the terrestrial surface and (2) the consequences of the
impacts, especially for sustainability issues,’ and which aims ‘to assist (3) in projecting land-use and cover changes and their consequences in the near-term future’ (Turner et al., 2021, p. 1).
LSS has made substantial theoretical and methodological advances in its three decades of
existence, and is now considered a maturing field (Meyfroidt et al., 2018). For example, we are
able to monitor and model land system change at an increasingly fine spatial and temporal
resolution, and have deepened the understanding of the indirect effects, land-use displacements
and trade-offs associated with such change (Friis & Nielsen, 2019; Meyfroidt et al., 2018). There has
also been increased focus on the importance of human agency, local context, and actor diversity,
reflected in a growing number of in-depth case study analyses (e.g. Chowdhury & Turner, 2006;
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Zaehringer et al., 2018) and agent-based modeling studies (ABM) (e.g. Dressler et al., 2019). These
recent advances have allowed land systems researchers to start looking beyond homogeneous
structural determinants and aggregate dynamics of land use to reveal more complex and differ
entiated factors, patterns, and drivers of land-use change. This increasingly fine-grained under
standing has been key to developing more accurate modelling and better theory of land-use change.
Here we aim to advance discussions on why and how human activity affects land systems by
highlighting the important role of ‘culture’. Culture can be understood as a symbolic system or
a ‘web of meaning’ that is shared and passed on among groups and is used to interpret the world
and guide behavior (Geertz, 1973; Kroeber & Parsons, 1958). For the purposes of LSS, it can be useful
to think of culture as beliefs, knowledge, norms, and values organized into shared mental models
that allow members of a group to ‘interpret observations, generate novel inferences, and solve
problems’ (Kempton et al., 1996, p. 10). Cultural features are often expressed through informal
institutions, rather than formally codified (Ostrom, 1990). These aspects can be largely invisible to
outsiders, but nevertheless guide the ways that people interact with and manage the local environ
ment (Colding & Folke, 2001).
This paper, which is an outcome of a session called ‘The role of culture in land-use change’ at the
Global Land Program’s bi-annual Open Science Meeting in Bern, Switzerland in 2019, aims to start
a discussion within the LSS community on how to open the ‘black box’ of culture. First, we review the
current treatment of culture relative to other structural factors in LSS. Next, we provide four
examples based on the authors’ work to illustrate some ways in which culture influences land use
throughout the world. Building on these cases and additional literature, we propose a conceptual
framework for how to better incorporate culture as a causal influence in LSS and highlight promising
methods to account for culture. We conclude by discussing the benefits associated with paying more
attention to the role of culture in land systems.

2. Background: current treatments of culture versus other structural factors in LSS
LSS bridges many fields of inquiry ranging from mapping and observing land change to identifying
causal processes in land systems and land system modelling, among other topics (Verburg et al.,
2015). In the parts of LSS focused on causal inference, researchers have dedicated substantial energy
to disentangling and conceptualizing the various demographic, economic, technological and gov
ernance factors that influence land-use dynamics (e.g. population growth, market access and prices,
labor endowments, total factor productivity, agricultural and conservation policies). However, while
institutions, the formal and informal ‘rules of the game’, have received increasing attention as drivers
of land system change, relatively few studies in LSS have explicitly focused on the informal dimen
sions of land system ‘rules’, or more broadly on how shared meanings and values inform land-use
behavior. The seminal synthesis on proximate and underlying drivers of deforestation by Geist and
Lambin (2002) included ‘culture’ as a potentially important structural factor influencing land systems,
pointing to public attitudes, values, and beliefs and to individual and household behavior as
important elements. Nevertheless, this paper also illustrates how culture was treated superficially
in the studies included in the synthesis at the time. It noted, for example, that ‘attitudes of unconcern
about forest’ play an important role in deforestation, without any elaboration on these attitudes.
Since then, Meyfroidt (2013) has offered a conceptual model of how ‘environmental cognitions’
(the perceptions, interpretations, understandings, and evaluations of environmental change, and
associated decision-making) influence land-use behavior. This paper takes a helpful step toward
conceptualizing the potential causal role of culture in land systems, as it points to the importance of
psychological aspects in influencing land behaviors and feedbacks between structural factors and
cognitions. Yet, the study does not examine the shared origin of these individual cognitions that
would more explicitly point toward their cultural underpinnings.
Other papers have moved forward the characterization of diverse motivations for land-use
behavior by exploring ecological and sociocultural rationalities (Rasmussen & Reenberg, 2012).
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Differences in land-use patterns have been linked to differences between ethnic or cultural groups
(e.g. Chi et al., 2013; Garrett et al., 2017), the role of individual conservation values and attitudes (e.g.
Klepeis et al., 2009), and the influence of tradition, identity and cultural heritage in land-use
persistence (Aguilar-Støen et al., 2011; Medley et al., 1995). Yet in comparison to studies on economic
and market dynamics (e.g. the role of trade, income inequality, speculation, etc. (Ceddia, 2019;
Garrett et al., 2013; Hertel et al., 2019)) or institutions (e.g. conservation policy, land tenure, zoning
laws, etc. (Deininger & Feder, 2001; Lambin et al., 2014; le Polain de Waroux et al., 2016)), our
understanding of culture as a driver of land behaviors remains limited.
More progress has arguably been made in terms of including culture in the characterization of
landscapes and the modelling of land change. Observational studies at the intersection of LSS and
the cultural landscapes literature have provided a rich and diverse understanding of different ways
that culture influences land-use change (Plieninger et al., 2013). Studies on the role of cultural
ecosystem services can also contribute valuable perspectives on the cultural importance of certain
land system features. For example, prior to the debut of the cultural ecosystem services concept,
Nancy Turner developed factors to determine the cultural significance of particular plants (1988), and
more recently the idea of cultural keystone species to highlight species of critical cultural importance
(Garibaldi & Turner, 2004). This kind of work can (to an extent) be spatialized by mapping socially
important places and landscape features, which can then be assessed to determine the values
contributing to these place attachments (Brown & Raymond, 2007) and to identify their overlap
with other factors, such as areas important for biodiversity conservation (Donovan et al., 2009).
Long-term cultural anthropological research can provide insights on the role of culture in land
use, but the context-specificity of this approach can make it challenging to connect with the goals of
generalizability and transferability of LSS research. One attempt to bridge these scalar, epistemolo
gical, and methodological divides used long-term inductive research to create a standardized survey
measuring associations between shared social values (e.g. beauty, progress) and predominant LULC
categories (forest and non-forest) across a range of actors in western Amazonia (Hoelle, 2018).
Empirical work such as this, which translates from place-specific social science research into broader
categories that facilitate generalizability, can contribute to the goal of integrating culture more
systematically into LSS (e.g. Caldas et al., 2015; Cheong et al., 2012).
In terms of modelling land-use change, many agent-based modeling (ABM) studies now acknowl
edge that agents operate within bounded rationalities related to their social position and networks
(Parker et al., 2003). A recent study by Brown et al. (2021) compares land outcomes using an
economic-optimization approach to an ABM framework that allowed for different behavioral
assumptions. They found that the extent of non-economic decision-making and the relative impor
tance that society places on cultural and regulating ecosystem services compared to provisioning
ones can lead to very large differences in modelling land-use outcomes. Indeed, ABMs offer unique
capabilities for testing the relative importance of social considerations, given the methodological
challenges in assessing the impacts of culture in statistical models. That is, culture is a group level
factor that may manifest in different ways through individual behaviors and thus may be difficult to
causally link to a particular land-use behavior. Conversely, ABM allows the cultural features of the
group to emerge by changing the behavioral assumptions of individuals (Magliocca & Ellis, 2016).
A look at the talk, session, and poster abstracts of the last four conferences of the GLP
community in 2010, 2014, 2016 and 2019 illustrates the relative underdevelopment of culture as
a key structural driver of LSS dynamics. Searching for the words: ‘culture’ and ‘cultural’ amidst the
>2,400 abstracts, we found 184 abstracts mentioning either of these words. By contrast, the words
‘economic’, ‘economy’ or ‘economics’ appeared in 986 abstracts, the words ‘policy/ies’, ‘politics’ or
‘political’, in 965, and 916 abstracts mentioned the words ‘climate’ or ‘climatic’. Most of the
abstracts referring to culture did so either as contextual element (e.g. a study taking place in
a ‘culturally diverse’ setting); as a constituent of cultural ecosystem services; to characterize specific
landscapes (e.g. ‘pastoral cultural landscapes of Mongolia’); to designate certain cultural groups
(e.g. ‘indigenous cultures’); or to characterize an array of human dimensions (‘socio-cultural and

JOURNAL OF LAND USE SCIENCE

453

political factors’). Out of these, we found that 41 appeared to indicate engagement with the
concept of culture beyond a passing mention, for example, by discussing its role in land-use
persistence or change, estimating the importance of specific cultural ecosystem services, or
examining or accounting for the role of culture in (cultural) landscapes. Among these, only
sixteen – six of which were proposed by the authors of this paper in our 2019 session – seemed
to make culture a primary focus of discussion or analysis. There was a slight increase over the nineyear period of the proportion of abstracts mentioning culture, but not in those making it a focus.
While this overview is by no means a comprehensive analysis – some speakers examining aspects
of culture may not have used the word ‘culture’ in the abstract –, it does suggest that culture has
not been as prominent an object of inquiry in the GLP community as other structural factors. Here
we argue that a closer examination of culture is necessary for advancing LSS. Without greater focus
on this key structural factor, and how it influences individual cognitions and motivations, we may
misdiagnose and incorrectly model land-use behaviors, inhibiting the development of improved
land governance systems.

3. The importance of considering cultural dimensions of land use: an exploration in
four examples
Below we present four cases to show how engaging with dimensions of culture can improve our
explanations of land system dynamics. The first two cases provide examples of ways in which culture
influences how the land is managed. The third describes how culture influences where land users
choose to settle. The fourth case shows how cultural rules about land uses can change in relation to
other structural factors.

3.1. Ranching in the Americas
Cattle ranching is a ubiquitous land use across much of Latin America, and one that has expanded
dramatically in the last century. At the level of land users, cattle raising can be understood as
a productive economic activity generating income and assets for those who practice it (Mann
et al., 2014). Cattle provide numerous economic benefits as a source of liquidity and savings that
are not offered by forest and croplands. Yet there are also many instances in which cattle ranching
expands or persists beyond what appears economically rational from a productive standpoint,
remaining seemingly ‘locked-in’ even where profits of cattle ranching are zero or negative and
other land uses can offer higher financial returns (Garrett et al., 2017). One can begin to understand
these ‘anomalies’ if one considers the socio-cultural context and meanings associated with cattle
raising across the Americas.
For example, research conducted in the western Brazilian Amazon suggests that cattle raising
must be understood in relation to ‘cattle culture,’ or cultural beliefs and practices that promotes
cattle raising as a modern and desirable way of life (Hoelle, 2015). Development and popular
narratives promote cattle raising as the pathway to economic growth, national security, and
individual socio-economic mobility. This adds to the allure of ranching for rural smallholders
previously dedicated to agriculture or forest-based livelihoods, but also for successful urban profes
sionals, who aspire to own land and cattle (Baretta & Markoff, 1978). An entire cultural industry,
including caubói (cowboy) fashion, country music, rodeos, and agro-industrial fairs, contributes to
the economic and cultural valuation of cattle raising, as well as products, particularly beef. The
preference for cattle-based livelihoods is also reflected in perceptions of the landscape: many
stakeholder groups associate cattle pastures with positive social values, such as social status and
progress, whereas forests are associated with poverty and decline (Hoelle, 2018). Similarly, in the
United States, research has found that ranchers maintain landholdings despite low returns and high
land prices due to belief that owning ranching land enables them to be closer to the earth and live
more in accordance with their values (Smith & Martin, 1972). Cattle raising in the Americas can thus
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not be fully understood through attention to economic and policy factors alone: cultural institutions
related to the practice add to its appeal and ultimately shape its persistence in the face of changing
structures.

3.2. Integrated crop and livestock systems in Europe
A related case involves integrated or mixed crop and livestock systems in Europe. Over the last half
century, commercial agricultural production systems throughout the world have tended to become
substantially more specialized in either cropping or livestock production (Garrett et al., 2020).
However, ‘traditional’ integrated or mixed crop and livestock systems have often been maintained
in European regions designated as ‘less-favored’ (i.e. having inferior market access or soil and climatic
conditions, such as mountainous regions) (Entz et al., 2005), as well as within Eastern Europe,
especially in former Soviet Union countries (Garrett et al., 2020). The causes for persistence of
integrated systems include biophysical limitations in the landscape (steep slopes or a lack of
sufficient rainfall), institutional protections (e.g. for pastoral landscapes) and market features (e.g.
a lack of integration into global markets and associated competition pressures).
However, culture undoubtedly also plays a role in the maintenance of European mixed croplivestock systems amidst divergent global trends (Plieninger et al., 2013). A handful of studies, in
Europe and elsewhere among European emigrants, have shown that mixed pastoral landscapes
conform better to some farmers’ preferences for autonomy, self-sufficiency, and risk-minimization
(Gil et al., 2016; Ryschawy et al., 2019) – preferences that are influenced by culture (Garrett et al.,
2020). They also provide recreational and touristic values to the broader community (Hauck et al.,
2013; Tieskens et al., 2017), which can enhance farmers’ motivations to pursue these activities. The
cultural importance of permanent grasslands as part of the matrix of agricultural landscapes is so
strong that it has been institutionalized in agricultural policy (Hodge et al., 2015). The Common
Agriculture Policy (CAP) of the European Union supports the maintenance of grasslands and
seminatural areas (European Commission, 2018) with its second pillar emphasizing the provision
of environmental services by landscapes, including cultural services.

3.3. Mennonite colonies in Latin America
Low German Mennonites are an ethno-religious group of anabaptist Christians characterized by
a profound cultural attachment to a farm-based lifestyle, pacific values, religious education in Low
German language, as well as a more general striving to stay away from ‘worldly’ influences, often by
actively distancing themselves geographically from urban areas (Loewen, 2013; Nobbs-Thiessen,
2017). This, combined with vigorous population growth and changing attitudes of national govern
ments towards them, has led many Mennonites to migrate and create new colonies across Europe,
North America, and in the last century, Central and South America (le Polain de Waroux et al., 2021).
Their massive expansion there (with over two hundred colonies created) has had important con
sequences for agricultural frontiers that can only be understood if one takes into account the cultural
determinants of land use among Mennonite communities.
Frontier land-use change is usually explained in LSS by a combination of factors having to do,
directly or indirectly, with changing land rents. New roads make agriculture more profitable, driving
farmers into marginal lands (Angelsen & Kaimowitz, 1999; Walker, 2004); technological innovation or
government subsidies and other incentives similarly increase rents (Hecht, 1985), while environ
mental regulations may decrease them (le Polain de Waroux et al., 2018). Yet, an examination of the
locations of Mennonite colonies reveals that Low German Mennonites frequently settle in locations
so remote they would be considered inviable from an economic standpoint, and which are not
justified by any changes in land rents (le Polain de Waroux et al., 2021). The literature suggests that
they do so in order to minimize exposure to worldly influences, as part of a cultural preservation
strategy (Cañás Bottos, 2008, p. 72). By settling in such remote locations, however, Mennonites
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arguably contribute to opening up new frontiers, pioneering the expansion that inevitably follows.
What might seem like a relatively insignificant anomaly from a land-rent perspective thus turns out
to be a potentially significant influence in early frontier development.

3.4 Tibetan caterpillar fungus harvesting
LSS explanations that account for cultural change, rather than treating cultural aspects as static, can
reveal important land system feedbacks (Dressler et al., 2019). This is demonstrated by the case of
caterpillar fungus harvesting in the Himalayan region, in which social norms around land-use
practices are shifting in relation to other structural factors. For centuries, caterpillar fungus
(Ophiocordyceps sinensis) has been harvested from alpine meadows for use as an ingredient in
traditional Asian medicine (Winkler, 2008). Caterpillar fungus prices began to rise following China’s
economic liberalization in the 1980s, leading to widespread expansion of its harvest and eventually
making it a primary source of income for many in the region (Hopping, Chignell et al., 2018). In the
Indian Himalaya, this new land use opportunity has been heralded as a means of revitalizing cultural
identities by allowing communities to re-establish their connections to mountain pastures, to which
they had lost access when policies curtailed livestock herding in them decades earlier (Caplins et al.,
2018). Conversely, on the Tibetan Plateau, some Tibetans view the shift to fungus harvesting as
a betrayal of their traditional, pastoral culture and Buddhist norms (Yeh & Lama, 2013).
Tibetan Buddhist prohibitions against digging in the earth, harming sentient beings, and con
ducting certain activities on sacred mountains have made caterpillar fungus harvesting a morally
fraught activity. Yet, the lure of high profits has led some people to justify their increased harvesting
activity by downgrading or otherwise compensating for its immorality (Sulek, 2016; Yeh & Lama,
2013). For example, in central Tibet, mountain deities’ communication of their offense at the
increased harvesting pressure in the 1980s has reportedly vanished, and local residents have
stopped patrolling to prevent its harvest (Ma, 1991; Hopping, unpublished data, 2017). Meanwhile,
other Tibetan communities have maintained or redoubled their efforts to prevent harvesting on
sacred mountains (Bum, 2016; Sulek, 2016; Woodhouse et al., 2015). Thus, cultural norms about
fungus harvesting, including the symbolic role of mountain deities, not only differ across the region,
but they also have changed heterogeneously in relation to policies and market relations, leading to
regional differences in the spatial extent of harvesting (Bum, 2016; Woodhouse et al., 2015).

4. How can land system science better integrate culture at the theoretical level?
The four cases above illustrate how including cultural elements in the analysis of land-use change
can strengthen explanations in LSS. But how can the elements of these cases be formalized? Many
fields have already considered the question of human decision-making in ways that are relevant to
the topic of culture and land-use behavior (see for example, Table 1 in Meyfroidt (2013) and Table 2
in Bennett et al. (2017)). These include theories about human motivations and decision-making, such
as bounded rationality (Simon, 1955), prospect theory (Levy, 1992), habitual behavior (Graybiel,
2008), the theory of planned behavior (Ajzen, 1991), and value-norm-belief theory (Stern et al., 1999).
Strides are already being made to embed these behavioral theories in natural resource management
models (Schlüter et al., 2017), with direct relevance to the LSS community. The Sustainable
Livelihoods Framework (Scoones, 1998) and the Capability Approach (Sen, 1990) are multi-factor
measures of human wellbeing that could also give insight into which kinds of choices are feasible for
a particular group or person. The fields of behavioral and ecological economics offer additional
methods for examining multi-factor motivations (e.g. choice experiments) in ways that are being
adapted to LSS (e.g. García-Llorente et al., 2012).
Studies of land users’ relational values can help to move beyond simple motivations, such as
financial impact, to reveal how land-use decisions may be strongly influenced by cultural values. For
example, Chapman et al. (2019) show how understanding farmers’ relational values helps to explain
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participation in programs to install riparian buffers on their land. Program language describing
riparian buffers as ‘no-touch’ conflicted with farmers’ relational values of active management of their
land and a tidy aesthetic, contradicting their ideas of what it means to be a ‘good farmer’ (Burton,
2004). In the wider human-environment systems and sustainability science literature, existing
theoretical advancements can be an inspiration for future LSS studies and modelling efforts.
Specifically, several scholars are arguing for endogenizing culture in analysis and system descriptions
(Caldas et al., 2015; Schill et al., 2019). Schill et al. (2019) argue for a new model of human behavior
that accounts for it as both ‘encultured’, i.e. placed within a cultural context, and ‘enearthed’, i.e.
located in a specific natural environment. This allows for an understanding of human behavior as
dynamic and co-evolving with the social-ecological systems of which they are a part. These advance
ments also mirror the movement within the ecosystem services research community to more
explicitly prioritize the role of culture in understanding the ways in which people benefit from and
value nature (Díaz et al., 2018).
To integrate these insights, we propose a conceptual framework representing the ways in which
culture influences land systems (Figure 1). In classical anthropology, ‘culture is not a power, some
thing to which social events, behaviors, institutions, or processes can be causally attributed; it is
a context, something within which they can be intelligibly, that is, thickly described’ (Geertz, 1973,
p. 14). Culture as context is thus present as a frame for land-use decisions, behaviors, and land system
outcomes. At the same time, we propose that what is needed for LSS is more explicit attention to the

Figure 1. Conceptual model of the role of culture in land systems. Classical representations of land-use changes link land use to
outcomes and major structural drivers directly (blue arrows), usually assuming these links are guided by profit-seeking behavior.
These representations have been expanded with the concept of individual cognition, which mediates the links between drivers
and behaviors through the interpretation of information at the personal level (green arrows, see Meyfroidt, 2013). Culture has
been listed before as a structural driver in LSS, but the specific ways in which it impacts agents and their decision-making in
interaction with other drivers remains understudied. Here we propose that the way culture as shared systems of meanings
influence land-use behavior and outcomes (both ecological and social) through cognition (black arrows) deserves greater
attention in LSS. We include a range of cultural factors from which LSS studies can begin. These cultural systems are overlapping,
and agents can be strongly or less strongly attached to them. The behavior of individuals or groups loop back to affirm or change
the cultural system (purple arrows). The land system outcomes can change the cultural system though changing individual or
group level dynamics (purple arrows). Cultural systems can also influence other structural drivers, e.g. new policies, which in turn
affect cognition (purple arrows), and vice versa. Cultural systems are thus multi-scalar and influence land system outcomes
through different mechanisms. Solid arrows represent areas that have been studied more thoroughly in LSS, whereas dashed
lines represent feedbacks between culture and other structural, individual, and spatial outcomes that have received relatively less
attention.
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ways in which different components of ‘cultural systems’, such as practices, values, taboos or beliefs,
drive land-use changes (yellow box in Figure 1). Our framework builds most immediately on
Meyfroidt (2013)’s study of how cognitions influence land systems (green arrows), but also on
existing box-and-arrow diagrams that consider the structural drivers that influence land change
(blue arrows). Since Geist and Lambin (2002), numerous frameworks have linked major structural
factors, including demographic, institutional, economic, biophysical, and technological conditions,
directly to land-use change. These links are not always made explicit, but when they are, they often
focus on how a given factor influences behavioral incentives, e.g. by shifting land/labor ratios, land
rents and returns to investments, or rules of use. These representations have been expanded with
the concept of individual cognition, which mediates the links between drivers and behaviors
through the interpretation of information at the personal level (green arrows, see Meyfroidt, 2013).
Here we propose that culture as shared symbolic systems or ‘webs of meaning’ can be considered
to influence land-use behavior and outcomes (both ecological and social) through cognition (black
arrows). Cultural systems can be overlapping, and agents can be more or less strongly attached to
different cultural systems. The list of cultural factors included in this framework is not exhaustive but
represents important aspects of culture that LSS scholars can start including in their models of
explanation. Since culture is a shared system of meaning, the behaviors of individuals can in turn
help define the cultural system, affirming or changing it (purple arrows). Cultural systems can also
influence other structural drivers (purple arrows), as in cases where cultural elements become
codified in new policies or change what is valued in markets, which can in turn affect cognitions.
In this way, cultural systems are multi-scalar and influence land-use behavior and outcomes through
different mechanisms at individual, group, and societal levels.
Taking this conceptual framework as a foundation, we can begin to formalize our understanding
of the mechanisms of the ways that culture as a structural factor can influence land-use processes in
the Americas, Europe, Asia, and beyond. For example, cultural beliefs about what constitutes ‘a good
life’ and attitudes against dependency on external actors can support the persistence of pastoral and
integrated crop-livestock systems despite strong market pressures for change. In our cases, these
beliefs and attitudes favored self-sufficiency, autonomy, and lifestyle over profit maximization. Values
of religious purity and beliefs about the corrupting influence of the world interact with structural
drivers such as accessibility and political context to determine the perception of alternative settle
ment locations as more or less desirable among Mennonites, and as a result, the behavior of
Mennonite migrants. Heterogeneity in the emphasis of taboos about harming sentient life have
interacted with political and market forces to influence the degree to which traditional caterpillar
harvesting rules are enforced in Tibet, and thus the spatial extent of harvesting. The meanings
ascribed to the harvest as either consistent with or counter to cultural identities further influence
individuals’ willingness to participate in this land use.

5. How can land system science better integrate culture from a methodological
perspective?
The aforementioned theoretical integration will not be without substantial methodological chal
lenges. From the outset, LSS has primarily focused on explaining large-scale, aggregate patterns of
land-use change and the causal processes behind them. Neo-classical economic framings of human
decision-making are convenient in that sense because they easily aggregate to higher scales under
the assumption of methodological individualism (Heath, 2020), the idea that subjective, individual
motivation (rather than class/group dynamics) explains social phenomena. The most prominent
example of this tendency is the continued traction of land rent theory (Meyfroidt et al., 2018). Indeed,
LSS often adheres to a post positivist approach that seeks to use objective empirical observations to
generate overarching generalizations of land-use patterns and processes (Turner & Robbins, 2008).
The acknowledgement that culture is inherently context-dependent and subject to interpretation
makes generalized claims about its influence on land use difficult. Even as some case studies of land-
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use change and decision-making may take social and cultural aspects of behavior into account (e.g.
Dressler et al., 2019), synthesizing this knowledge remains difficult, since social and cultural factors
lose explanatory power when abstracted from their context.
Culture as a system of meaning is ubiquitous and relational, which makes it difficult to isolate as
an attribute of specific bounded territories and groups of actors. An individual land user or
organization may embody many different cultures to various degrees that cannot be easily repre
sented or summarized within administrative boundaries or at the pixel level. In addition, cultural
values and norms are dynamic and co-constituted in the relationship between humans and their
environment (Schill et al., 2019), which means that ‘culture influences human thought and action
probabilistically, not deterministically’ (Caldas et al., 2015, p. 8158). Bringing in cultural factors in LSS
studies thus requires collaboration with other fields of research and beyond academia.

5.1. Bringing culture into LSS modelling
Recent work in the area of cultural ecosystem services has substantially advanced the production of
spatially explicit data that can help inform behavioral science (Nahuelhual et al., 2014). These
approaches include the development of metrics to represent intangible cultural values (e.g. Gee
et al., 2017; Satterfield et al., 2013). Qualitative methods such as photo-elicitation and interviews can
also provide insight into the role of culture in land-use decisions (e.g. Atwell et al., 2009). Other
methods that elicit information on land-use decision-making and preferences, such as serious games
(Celio et al., 2019) and participatory scenario planning (Thorn et al., 2020), can serve as either ends in
themselves or as inputs to further LSS modeling efforts that better account for local values and
norms.
With clearer understanding of the causal mechanisms linking culture to cognitions and behavior,
greater attention could be placed on measuring self-reported ‘meanings,’ including values, beliefs,
norms, and attitudes, as well as practices, habits, rules, institutions, and power structures. Statistical
associations among these variables and within different types of groups and social networks or
within regions could then be assessed to identify the presence of important cultural features. Here
multivariate analyses, such as cluster analysis and cultural consensus analysis (Weller, 2007), could be
used to help identify cultural groups, even while acknowledging the pluralistic and overlapping
dimensions of culture. Studies could then examine the statistical associations between these
clustered sets of meanings and practices with more direct measures of cognition (self-reported
objectives, perceptions, and decision-making criteria), before connecting all of these factors with
land-use behaviors and outcomes. This type of work flow is illustrated by a study of how social
relationships influence pro-environmental behaviors (e.g. recycling, volunteering for an environ
mental organization) in the United States (Videras et al., 2012). The study interviews individuals to
collect data on their connections to different groups and the attributes of those groups (i.e.
environmental norms). It then uses latent cluster methods to determine the smallest number of
‘social profiles’ to account for unobserved relationships between groups and their associated norms.
This method allows for capturing highly correlated features of unobserved latent variables that could
be a good proxy of ‘culture’.
The relative importance of specific norms could be revealed through, for example, experimental
approaches that test the land-use outcomes associated with different norm-based framings coupled
to policy interventions. For example, Grillos et al. (2019) examined whether forest conservation
behaviors among farmers in a Bolivian watershed were different in response to norm-framed, in-kind
transfers relative to market-framed financial transfers and measured environmental values before
and after the scheme. They found that the norm-based framing not only led to greater conservation,
but also appeared to have encouraged more pro-environmental beliefs.
Finally, more effort could be made to triangulate causal inference methods with ABM. While ABM
allows one to back-out the relative importance of cultural factors by testing different cognitive
assumptions at the individual and group level, causal inference methods would aim to directly assess
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the link between culture and cognition. If the results matched, it would provide better confidence of
the relative magnitude of cultural features in influencing land-use behaviors and outcomes, which
would be useful for guiding future policy design.

5.2. Deepening collaborations within and beyond LSS
A robust accounting of culture for LSS requires collaboration not just across disciplines, but also with
communities outside of academia. In terms of interdisciplinary collaboration, a clear first step is to
deepen the links between cultural anthropologists and LSS scholars. The aim of cultural anthropol
ogy is to understand specific sites, contexts, and topics without imposing pre-defined assumptions
or categories. Results are often presented using an ethnographic description without the specific aim
to determine causality or to produce generalizable knowledge. Cultural anthropology is inherently
more inductive, descriptive, and place-based than LSS tends to be. Such work on culture is therefore
not ready-made for use in an LSS that aspires to deductive and generalizable causal inference, usually
at broader scales. Even when ethnographic and biophysical data are collected at the same temporal
and spatial extents, practical limitations produce mismatches in the resolution of the data (e.g.
relatively few in-depth interviews compared to tens or hundreds of sampling plots and thousands of
remotely sensed pixels). These mismatches complicate integration, but ultimately enrich under
standing of the land system when triangulated (Hopping, Yeh et al., 2018). Thus, collaborating across
disciplines and reading literatures that describe the complexity of human-environment relations can
provide insights and inspiration for LSS studies (Guyer & Lambin, 1993; Turner & Robbins, 2008).
What already unites cultural anthropology and LSS is the shared appreciation of context and longterm fieldwork, using both qualitative and quantitative methods. Thus, there is still a large opportu
nity for LSS to build upon and operationalize ideas and ways of knowing from cultural anthropology
in case studies that inform causal deductive approaches.
Within sustainability science as a whole, transdisciplinary research is gaining momentum (Knapp
et al., 2019), and methods specific to sustainability as well as the longer tradition of participatory
research have been articulated. The field of ecosystem services provides an example of an approach
that has branched out from a largely natural science focus to a more inclusive approach that
incorporates diverse disciplines and knowledge systems. For example, Satterfield et al. describe
the creation and use of a constructed metric to describe the ‘cultural and spiritual quality of the
river’s flow’ (Satterfield et al., 2013, p. 111). This metric was developed by working closely with the
St’at’imc First Nation as part of a broader decision-making process around river flows affected by
a dam in British Columbia, Canada. The new conceptual framework from IPBES (the
Intergovernmental Platform on Biodiversity and Ecosystem Services), based around the idea of
nature’s contributions to people, is both a result of, and invitation for more, diverse collaboration
of ecosystem services researchers across social sciences, humanities, and outside of academia (Díaz
et al., 2015). These shifts toward transdisciplinarity provide inspiration for a more inclusive approach
to incorporating culture in LSS.

6. Taking culture out of the ‘other’ box
Having examined how culture could be integrated into LSS, we now identify some additional
benefits associated with more deeply examining culture in LSS.

6.1. Identifying previously unobserved telecouplings
Long-distance connections between land systems have long been a focus of LSS. With recent
advancement in the telecoupling framework for codifying different types of connections among
actors and land systems (Friis & Nielsen, 2019), the role of discourses, norms and values has received
increasing attention (Persson & Mertz, 2019). Yet, the overarching role of culture remains largely
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underexplored in these discussions. We thus need to engage more directly with cultural factors and
their influence on behavior to avoid the risk of misunderstanding and misrepresenting how longdistance diffusion of cultural elements can play an important role in the telecoupling of distant
places. This can play out in many ways: objectives and desires can be shaped by increasing access to
television and social media, leading to changing choices of land use and livelihoods (Johnson, 2001);
identity-based networks of people, such as religious diasporas, may facilitate the transfer of informa
tion, values, and even capital in ways that make their members’ choices more similar to each other’s
than to people around them (le Polain de Waroux et al., 2021); shared languages and ethnic relations
may facilitate establishing connections across distances (Friis & Nielsen, 2016). We thus need a much
more explicit attention to culture as the ‘glue’ that binds people together over distance and leads to
the creation of many types of telecouplings that affect land-use behaviors.

6.2. Increasing policy effectiveness and avoiding spillovers
Income maximization has limited empirical grounding as the sole or most important explanation for
land-use decisions in many settings (Schill et al., 2019). To the contrary, because of cultural norms,
lifestyle preferences, beliefs, or status concerns, many land users will hold onto existing land systems
well after their financial feasibility has plummeted, as is the case for some of the cattle ranching
systems discussed above (Torell et al., 2001), or they may adopt land uses that are not their most
profitable options, as in the Mennonite case. Consequently, policies intended to change land use or
management behaviors that are premised only on income maximization may backfire, as in the case
of payments for ecosystem services that focus only on monetary incentives for conservation that
unintentionally change value systems (Bowles, 2008). This ‘motivational crowding out’ occurs when
financial or other kinds of extrinsic incentives undermine intrinsic or altruistic motivations, including
for sustainable land-use practices (Rode et al., 2015).
The growing body of work on cultural ecosystem services and nature’s contributions to people
(NCP) is helpful for illuminating the myriad ways that actors derive meaning and value from land
systems and thus may differentially respond to stimuli. In particular, NCP underscores how the values
that individuals derive from their landscapes are determined by their cultural lenses (Ellis et al., 2019).
By better understanding and representing these culturally nuanced land-use agents, we may be able
to design more effective policies and better foresee potential unintended spillovers.

6.3. Exploring our normative blind spots
LSS as a community has shown itself open to engaging with the normative values, perspectives, and
assumptions guiding everything from our problem framing to our results (Nielsen et al., 2019). As
such, we have started to recognize that studies of land changes are necessarily rooted in cultural
norms about, for example, what phenomena are most worthy of examination, or how to categorize
the causes of change (including what we perceive as ‘cultural’ or not). While much of the focus of LSS
is on relatively uncontroversial real-world processes (e.g. the global expansion and intensification of
agriculture or the role of land-use change in the carbon cycle), our understanding and explanation of
these processes, as well as the attention we choose to devote to them are, to at least some extent,
filtered through our own cultural systems. In the process of placing greater focus on how culture
influences land uses, we may uncover some of these filters, and perhaps see a need to adjust our
current normative framings (Hoelle, 2018, pp. 176–177).
One example is the community’s overwhelming focus on monitoring of forest extent and health.
This emphasis has a straightforward scientific basis: forests are highly biodiverse (Barlow et al., 2007),
they are essential to fighting climate change (Griscom et al., 2017), and they host a sizable portion of
the world population (Newton et al., 2020). Yet, cultural biases come into play when we focus on and
frame forest loss almost always as a social harm, and tree cover gain as a social good, which may
unintentionally obscure other perspectives and realities (Davis, 2016; Pausas & Bond, 2019). Indeed,
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while maintenance and recovery of native forest regions is critical, there are also regions where
increased tree cover is detrimental to ecosystem functioning (Davis, 2016; Fleischman et al., 2020) or
runs counter to local landscape preferences and culturally significant uses (Soliva et al., 2010;
Williams, 1997). Paying more explicit attention to how our criteria for evaluation of sustainability
are culturally and normatively embedded is crucial for an LSS that aims to contribute to finding just
solutions for global sustainability that balance global and local perspectives on what the ‘right’
pathways are to safeguarding Earth’s functioning.
We believe that greater attention to the complexities of culture will invite a certain reflexiveness
that may provide an opportunity to uncover and rethink these biases where they occur. Such
reflexiveness is also needed to lower the risk of using cultural explanations in an essentializing
and reductionist way that perpetuates prejudice in relation to cultural traits of different groups of
actors. Decades of debates in anthropology and other social sciences that have traditionally had
culture as their central research focus have demonstrated the need to tread carefully in approaching
culture as an explanation (Clifford, 1988). To alleviate this risk, we believe that culture must be
considered not only as a study object, but also reflexively, at all stages of the research process, from
its role in how we ask research questions, to its influence on the setting up and parameterizing of
models and interpretation of the outputs.

7. Conclusion
In this paper, we aimed to start a discussion within land system science (LSS) about why and how the
field should put more emphasis on investigating the role of culture. We reviewed how culture can be
situated as an important structural factor in LSS and provided four examples of the diverse ways in
which culture can influence land systems. We then presented a conceptual framework for the
influence of culture on land systems and some ideas about how the causal influence of culture
could be better captured in land system studies.
To pursue this research agenda, we as land systems scientists should continue to deepen our
interdisciplinary training, our approaches of continuously adopting new theories and methods, and
our collaborations across the social and natural sciences. In the ‘golden age of social science’
(Buyalskaya et al., 2021), which includes new data gathering capacities, increasingly sophisticated
causal inference approaches, and increased acceptance of inter- and transdisciplinarity, the time is
ripe to take on the challenge of trying to better measure and diagnose cultural impacts in LSS.
However, in our efforts to better engage with the study of culture, we must continue to interrogate
the degree to which our own assumptions, cognitions, and habits influence what we see as culture.
By engaging in long-term collaboration and knowledge co-production in the regions where we
work, including feedback on how we represent culture in our studies, we can help improve the
normative and moral grounding of LSS.
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